Delineation of the discontinuous-conformational epitope of a monoclonal antibody displaying full in vitro and in vivo thyrotropin activity.
An experimental murine model of Graves' disease was used to produce monoclonal antibodies (mAbs) with thyroid stimulating activity. Two of these, IRI-SAb2 and IRI-SAb3, showed particularly high potency (in the low nanomolar range) and efficacy. IRI-SAb2 behaved as a full agonist of the human TSH receptor (TSHr), even when tested in physiological salt concentrations. Both IRI-SAb2 and IRI-SAb3 were displaced from the TSHr by autoantibodies from patients with Graves' disease or harboring thyroid-blocking antibodies, but not from control subjects or patients with Hashimoto thyroiditis. The epitopes of IRI-SAb2 and IRI-SAb3 were precisely mapped, at the amino acid level, to the amino-terminal portion of the concave portion of the horseshoe structure of TSHr ectodomain. They overlap closely with each other and, surprisingly, with the epitope of a mAb with blocking activity. When injected iv in mice, both mAbs caused biological and histological signs of hyperthyroidism. Unexpectedly, they also triggered an inflammatory response in the thyroid glands. Delineation of the conformational epitopes of these stimulating antibodies opens the way to the identification of the molecular mechanisms implicated in the activation of the TSHr.